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INTELLIGENT CALL ROUTING SYSTEM 
FIELD OF THE INVENTION 
The invention described herein relates to a communications 
routing system, and more particularly to a telephone call routing 
system which employs a data network such as the Internet. 

BACKGROUND ON THE INVENTION 

Many phone companies today offer time-of-day, day-of-week, 
and date routing of telephone calls based on an architecture 
called Advanced Intelligent Networks (AIN) and as features of PBX 
phone systems. Through a Public Switch Telephone Network (PSTN) 
which employs AIN, a subscriber to this service may be allowed to 
program, through touch- tone inputs, the routing of incoming 
telephone calls to a particular phone number based on time-of- 
day, day-of-week, and date. Typically, AIN software is installed 
in the switches of the PSTN (for example, ESS, DMS, etc.) at the 
Service Control Point (SCP) . 

In operation, the call travels to the destination switch, 
which detects an AIN trigger, and sends a query to the SCP which 
contains the programed information as to how to route the call. 
Once the relevant information is located, the SCP forwards the 
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call information to the destination switch which routes the call 
accordingly . 

With regards to establishing telephonic connections, a 
number of Internet search engine companies are providing access 
to telephone records for individuals . Stored in a database which 
is searchable over the Internet are a listing of telephone 
numbers or possibly E-mail addresses for large segments of the 
population. Internet users who employ these search capabilities 
may provide an individual's name or other relevant information, 
which is then used in a search of the database. Once the 
telephone number or other communications information is- located, 
it may be presented to the Internet user through a screen display 
and a call may be placed by simply selecting the hypertext link 
representing the information for an individual fro the 
corresponding device. 

SUMMARY OF THE INVENTION 
The inventor has recognized that although AIN switches are 
an effective way of routing calls, some drawbacks do exist. The 
drawbacks may include the cumbersome method of programming the 
system through use of touch tone inputs and voice prompts . 
Further, an AIN system may contain limitations on the number of 
paths which may be programed for a particular number, or may have 
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limitations with regards to programing during certain times of 
the day. 

In light of the above described drawbacks, the inventor has 
provided a system which provides for the automated routing of 
telephone calls or other electronic communications . Through the 
system described herein, a connection may be established between 
the components of the public switch telephone network (PSTN) and 
a website on the Internet. Information which is extracted from 
the incoming calls to the PSTN may be used to search a database 
connected to the website containing routing information and then 
employ that information to route the communications incoming 
calls . 

The system described herein may include a switching device 
within the PSTN which receives incoming calls from remote 
locations and act to route the calls to designated destinations. 
Included in the switching device is an apparatus for identifying 
and extracting the destination address for the calls received. 
The extracted destination address may then be provided to a 
service control point (SCP) which provides routing information 
relating to the destination address . The SCP incorporated in the 
PSTN may include an interface for connecting with a data network 
such as the Internet. 

The SCP may include web browsing capabilities and may 
establish a connection with servers connected in the data 
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network. Once a desired website is connected ^ the SCP may 
include the functionality to use the extracted destination 
address to perform a search of the records located at the 
selected website. Once information relating to the destination 
address is located, the information may be retrieved and used in 
the PSTN to route the incoming call. In this sense the SCP acts 
as a protocol translator of TCAP messages between the SSP and SCP 
on one hand, and TCP/IP messages between the website and the SCP 
on the other hand. 

In one aspect of the invention, the SCP may further include 
a database which lists subscribers to an automatic routing 
service. When the destination address for the incoming call is 
extracted, a search may be performed of the database in order to 
determine if the destination address is associated with a 
subscriber of the service. If it is determined that the 
destination number is associated with a subscriber and the 
routing information is located in the communication server, the 
address may be converted to a search query by the SCP, and a 
search performed via the data network to locate communications 
information for the destination address. 

In another aspect of the invention, the switching device may 
be part of an SS7 network and destination information is provided 
to the SCP via the Transaction Capabilities Application Part 
(TCAP) . TCAP supports the exchange of noncircuit related data 
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between applications across the SS7 network. Queries and . 
responses sent between SSPs and SCPs are carried in TCAP 
messages . The SCP includes a TCP/IP interface to the Internet 
where searches may be performed in the databases located at 
various websites . Routing may be provided through both AIN and 
non-AIN switches. A non-AIN switch may send a TCP/IP message 
directly to the website to extract the routing information for 
the incoming call . 

The websites which are accessed by the system described 
above, may include a number of relational tables which are 
searchable using the extracted destination address. The 
relational tables in the database are created by relating the 
various destination addresses to various routing information. 
For example, the routing information may direct that the incoming 
call, instead of ringing a home or office number, connect to a 
subscriber's voice mail. Also associated with the destination 
address may be other information which, based on the date, day of 
the week, or time of day, provides a destination address for 
establishing a line of communication. 

In one aspect of the invention, the relational database may 
include a date table. In the date table, routing information is 
associated with a destination address depending on the date in 
which a subscriber is out of town and on travel. For example, 
the original destination address listed in a table for a 
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particular sxibscriber may be a home phone number, a work mamber , 
and/or a cellular number. The subscriber knows that on a certain 
date he/she may not be able to answer a.ny of these numbers , but 
will be able to answer at another number such as a hotel number 
and/or a office number. This routing address may be associated 
with the original destination address for a particular date. In 
the 'date table other information resident in the entries may 
include the date on which the association is applicable, the 
country in which the ultimate destination number will be 
answered, and the type of address (i.e., work, home, cellular) 
which is the ultimate destination address. 

In yet another aspect of the invention, additional tables 
may also be stored in the relational database and associated with 
a particular destination address. As an example, in the time of 
day table, the subscriber enters routing information for 
different destination addresses when he/she is in town, i.e., 
normal place of residence. In this table, the original 
destination address may be a home phone, work phone or cellular 
phone for a subscriber. However, in this case, the routing 
information will be retrieved based on the particular day of the 
week and the time of day in which the connection is being 
attempted. In operation, a time interval for a particular 
destination address may be prograuned for the same time every day. 
In addition, the times of the day may be programed based on a 
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particular day of the week. As with the date table , in the time 
of day table the routing address may be any destination 
established by the subscriber. These may include, but are not 
limited to, voice phone number, alternate work number and 
alternate home number, a cellular phone, and pager. 

In yet another aspect of the invention, a special table for 
routing incoming pages may be provided. One function of this 
table is to automatically control the time periods when a pager 
will receive incoming pages . For example , the table may be 
located by performing a search using incoming pager address. 
Associated with the pager address may be a particular day of the 
week as well as particular time interval during that day when 
pages will not be received. Based on the time of day and the day 
a particular incoming call is received, the page may either be 
terminated or not. 

In yet another aspect of the invention, the network server 
upon which the relational database is located include the 
functionality for a stibscriber to access the information stored 
therein. The network server includes a number of display 
interfaces which may be presented over the network to the 
subscribers using a web browser. In one aspect of the invention, 
a first interactive screen display may be presented which 
provides the dialog boxes in which personal information for the 
subscriber may be entered. Once the subscriber has entered 
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identifying information, routing information, such as telephone 
numbers, voice mail numbers, video phone numbers , E-mail 
addresses, may be presented. 

While viewing the screen display described above, additional 
selections may be made by the subscriber to input programming as 
to the routing of incoming telephone calls . In other interfaces 
presented, information may be provided as to destination 
addresses to which calls will be routed when a particular number 
is dialed. The time of day, the day of the week, or the date may 
be associated with a particular routing address. Further, 
interactive screen displays may be provided for entering access 
information for pagers and other communications devices such as 
voice mail. Upon entry of the information described above, the 
data is stored in a relational database and is searchable by the 
PSTN as well as other external parties. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Figure 1 discloses a system diagram for the telephone 

network in connection with the data network. 

Figure 2 discloses an internal system diagram for the 

network server. 

Figure 3 discloses a relational database table which 

includes communications information . 
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Figure 4 discloses a relational database table which 
provides address associations based on date. 

Figure 5 discloses a relational database table which 
provides address associations based on day and time of day. 

Figure 6 discloses a relational database table which relates 
incoming pager addresses to times of day when pages may be 
received . 

Figure 7a-c discloses a flowchart which describes the 
operation of the routing system. 

Figure 8 discloses an interactive screen display through 
which system information may be viewed. 

Figure 9 discloses an interactive screen display through 
which information related to the date table may be viewed. 

Figure 10 disclose an interactive screen display through 
which information related to the time of day table may be viewed. 

Figure 11 discloses an interactive screen display through 
which programming information may be input for the pager 
unavailability schedule . 



Disclosed in Figure 1 is an overall diagram for the routing 
system described herein. Included in the system is the Public 
Switch Telephone Network (PSTN) 10. The PSTN, as is well known, 
is an electronic network which provides for audio and other types 



DETAILED DESCRIPTION 



#532515 



9 



of communication between remotely located parties. The PSTN, 
based on destination addresses associated with incoming calls, 
routes the calls accordingly. As part of the present system, the 
PSTN detects incoming calls from caller 12 . These calls may be 
received via land line phones or over a wireless network. Once 
calls are received, the destination addresses for the calls are 
extracted at the switching service points 14. SSP's are switches 
that originate, terminate or tandem calls. An SSP sends 
signaling messages to other SSPs to set up, manage and release 
voice circuits required to complete a call. An SSP may also send 
a query message to a centralized database (and Service Control 
Point (SCP) ) to determine how to route a call. An SCP sends a 
response to the originating SSP containing the routing ntjmber 
associated with the dialed number. Alternate routing numbers may 
be used by the SSP if the primary number is busy or the call is 
unanswered within a specified time. 

Communications between the SSP and the SCP may be 
facilitated through use of Transaction Capabilities Applications 
Part (TCAP) which supports the exchange of noncircuit related 
data between applications across an SS7 network. Query responses 
sent between SSPs and SCPs are carried in TCAP messages . For 
example, an SSP may send a TCAP query to determine the routing 
address associated with the dialed nximber, or to detect the 
personal identification number of a calling card user. 
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In connection with the SCP 22 may be a database 24 which may 
provide information relating to the routing of telephone calls . 
A connection may also be established from the SCP 22 and data 
network 26. The data network may be the Internet or any similar 
network which includes a nvimber of nodes which may be accessed 
using a web browser or like device. 

One node on the Internet may be communications information 
server 28. A number of network servers include relational 
databases which are searchable by parties over the Internet. As 
seen in Fig. 1, in addition to connections established by the 
SCPf connections may be established to the data network by the 
subscribers via non-AIN switches in the Public Switch Telephone 
Network to an Internet Service Provider (ISP) 30. A subscriber 
32 may employ a personal computer with a modem to connect to the 
PSTN 10. 

Disclosed in Figure 2 is an internal system diagram for the 
communications information server 28. Included in the network 
server is network interface 40 which provides for the exchange of 
signals from the server to the data network. The network 
interface 40 is connected to central processor 42 which controls 
the internal functions of the network server . Also in connection 
with the central processor 42 is subscriber information database 
44 and display graphics database 46. Contained in subscriber 
information database 44 are various relational tables which 
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contain information for routing telephone calls . Contents of the 
subscriber information database 44 will be discussed in greater 
detail below. Contained in display graphics database 46 are the 
interactive screen displays presented to subscribers when access 
is granted to the server . The use and operation of these 
interactive display graphics will be described in greater detail 
below . 

As is well known in the use of PSTN's, Advanced Intelligent 
Network (AIN) switches are employed which provide for automatic 
routing of incoming telephone calls to preprogramed destinations. 
In an AIN system, information for routing of telephone calls 
stored in a database connected to a SCP. When a particular 
destination address associated with an incoming call is detected 
at a switching point, a signal may be sent to the SCP and the 
appropriate routing information retrieved. Once this information 
is known, the SCPs may provide routing information to the switch 
so as to direct the telephone call to the desired destination. 
One drawback of AINs currently employed is the difficulty which 
subscribers to the services may have in programing their choices. 
Programing commands are entered by dialing a particular 
destination, responding to voice prompts, and then entering key 
strokes through the telephone receiver to select choices or enter 
numerals . 
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According to the present invention, routing information for 
telephone calls received at Service Switching Points may be 
stored in a relational database which is accessible by a SCP over 
a data network such as the Internet. One advantage of storing 
information in such a location is that it is also accessible by 
subscribers through a personal computer over the data network and 
the information stored on the server may be accessed and updated 
at will. Also, callers with a PC can browse the database to 
initiate calls from the Internet via an ISP connection. 

Disclosed in Figures 3-6 are examples of relational data 
tables which may be stored in the database 44 of communications 
server 28. In the table disclosed in Figure 3, informational 
listings are provided for the subscribers to the services. Table 
50 includes cells which include descriptive information for the 
subscriber as well as login ID and password. Further information 
that may be included in the table includes the subscribers 
country of origin, the time zone in which they are residents. 
Because the information stored in the table is accessible over a 
data network, various icons may be associated with the 
coxuaunications information stored therein. As can be seen, each 
sxibscriber may have icons for a work phone, home phone, numeric 
pager, toll-free number, wireless phone, voice mail, video phone, 
data conferencing, video conferencing, and e-mail. Associated 
with each of the icon types is the corresponding telephone number 
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for that subscriber or other alpha nxomeric conmunications 
information. The niunber of listings shovm is not meant as a 
limitation on the scope of the invention, and one skilled in the 
art would know any niimber of types of communication information 
may be stored in the table. 

In one aspect of the invention , not only is this information 
accessible and searchable by a SCP, it may also be -accessible by 
parties who access the communications network server to locate 
information relating to a particular subscriber. The data table 
described herein may be included as part of a commercial website 
which allows parties who establish a connection with the website 
to enter search terms (name of subscriber, email address and 
phone number) and locate communications information (such as 
phone numbers) for a particular party. When these parties gain 
access to the server and a service is performed for a subscriber, 
a display page may be presented which includes a number of icons 
which when selected estcdslishes communications to a particular 
subscriber, either over the PSTN or the data network. A 
subscriber, after logging into the system may program the icons 
for the devices he/she owns. As can be seen in table 50, icons 
are associated with the particular icon address and when the icon 
is selected, the corresponding icon address will be presented to 
the STobscriber. 
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Disclosed in Figure 4 is a data table 60 ^ which is employed 
by the system for associating particular icon addresses (i.e., 
phone nxambers) with particular destination addresses depending on 
the particular date a icon address is used for routing. The 
table includes a number of columns. As can be seen, the column 
headings include destination address 62, destination type 64, 
travel date 66, visiting country 68, visiting country time zone 
70, routing address 72, and routing address type 74. Each of the 
columns includes routing information with regards to a particular 
destination address. For example, as can be seen in the column 
headings, a number of different destination addresses for a work 
phone, home phone and cellular phone are associated with a 
routing address. This association is only good for the travel 
date of 10/15/1998. Other infoimation may be included in the 
table such as the country the subscriber is visiting on this 
date, the visiting country time zone, as well as the routing 
address type. The use of this table in the context of the system 
described herein will be described in greater detail below. 

Disclosed in Figure 5 is time of day table 80 employed for 
routing calls according to day and time . Also included in this 
relational database table are columns for destination address 82 , 
destination type 84, day 86, time interval 88, routing address 
90, and routing address type 92. This time-of-day table is 
employed in situations where a particular destination address is 
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being routed to a predetermined routing address on a particular 
day at a particular time . In the example of row 94 , a number of 
destination addresses are listed with responding address types. 
Also included is a day as well as a time interval. The 
programing information is entered such that on Sundays between a 
particular time period, any time any of the listed destination 
addresses listed in row 94 are called, the connection will be 
routed to the corresponding routing address. As can be seen, the 
routing address in row 94 is of the voice mail type. 

Disclosed in Figure 6 is a relational database table 80 
which includes routing information for directing incoming calls 
for pagers. Included in the table is a destination address 
colximn 102, a destination type column 104, a day coltmin 106, and 
time interval column 108. When a pager destination address 
associated with an icon address is detected, the table may be 
retrieved and based on the information stored in one of the rows 
such as 110, each page will be forwarded or it will be 
terminated . 

In order for the system to operate employing the relational 
database tables described above, a hierarchy must be established 
as to the order in which routing information may be selected. As 
can be seen by review of the tables described above, the routing 
information has the possibility of overlapping in certain 
situations. For example, a subscriber may have entered routing 
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information for a particular date. This routing information is 
included in the date table 60 of Figure 4. In addition, a 
subscriber also may have programmed time of day information for 
routing the same telephone number in the time of day table 
disclosed in Figure 5 . In the situation where there is 
contradicting information, the system described herein may be 
programed to select the date information first. If no date 
information is located, then a search may be performed of the 
time-of-day tables. If no information is found there, then a 
search may be performed of the pager table 100. 

Disclosed in Figure 7 is a flow chart which describes in 
detail the operations of the routing system described herein. 
Initially, an incoming call is detected at the AIN SSP and the 
destination address is extracted. At this point, a connection is 
established by the SCP over the data network with the 
communication server. If the incoming call is detected at the 
non-AIN SSP, the AIN SSP establishes a direct connection with the 
communications server. Using the destination address, a profile 
for the party to be called is then retrieved. Based on a profile 
given, a determination may be made then as to the current date 
and time for the location of the subscriber. This information 
may then be employed to identify routing information. 

As was described above, in order to account for overlapping 
routing information for a particular svibscriber, a hierarchy is 
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established for the order in which tables that contain routing 
information for a particular svibscriber are searched. In the 
embodiment of the invention described herein, the date table is 
given the highest priority, followed by the time-of-day table, 
and then finally the pager table. 

Once the subscriber profile is located and the date and time 
the subscriber is receiving the incoming call are determined, a 
search is performed of the date table. Returning again to 
Figure 4 , a search is performed in column 62 to identify a 
matching destination address as to the one extracted from the 
incoming call by the PSTN. Once a matching address is found, the 
travel date in column 66 is read to make a determination as to 
whether the travel date matches the current time and date in the 
country which the subscriber is visiting. This is done by 
employing a lookup table which provides the times in the 
different time zones around the world (not shown) . If the date 
is not matching, the search continues to find a matching day for 
the destination address and travel date which match the ones 
received from the telephone network. If matching information is 
located, the associated routing address is retrieved from 
column 72 and this information is provided over the data network 
to the SCP or the non-AIN switch. The PSTN, using this retrieved 
information, may then route the call to the routing address 
identified in the date table. 
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If no matching destination address information is found in 
the date table, a search is then performed in the time-of-day 
table of Fig. 5. As with the date table, a search is performed 
in the destination address coltimn 82 to locate a matching 
address. Once the matching address is located, the day column 86 
is searched to determine if it matches the current day in the 
county which the subscriber lives. If the day is not matching, a 
search continues to find a matching day. If no matching day is 
located, the search of the time-of-day table will end and the 
search of the pager table will begin. 

If a matching day is found, a further analysis is performed 
to determine if the time interval within column 88 encompasses 
the current time in the county in which the subscriber lives. If 
the time is not matching, a search continues to find another 
interval within the same day. If no interval is located, the 
search will then continue in the pager table . If a matching 
interval is found, the routing address associated with the time 
interval in column 90 is retrieved and this information is 
provided to the PSTN for routing of the telephone call . 

If no matching information is located in the time of day 
table, a search is then performed of the pager table disclosed in 
Figure 6. As with the searches described above, a search is 
initially performed to locate a matching destination address in 
column 102 . If the destination address for the incoming call 
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does not match any of the destination addresses listed in the 
column, the search is terminated and the PSTN is directed to 
route the call to the destination address which was originally 
extracted from the incoming call. In the situation where a 
matching destination address is found, a search is then performed 
to locate the matching day of the week based on the country in 
which the subscriber lives. Once the matching day of the week is 
located, a further search is performed in column 108 to locate 
the matching time interval. If a matching time interval is found 
based on the country in which the subscriber lives , the PSTN will 
then be directed to terminate the page. If a matching day and/or 
time is not located, then the PSTN is directed to initiate the 
paging process . 

An additional feature included in the system described 
herein is the functionality for subscribers to access and amend 
their own routing information in the communications network 
server. In order to perform this process, a stibscriber would 
gain access to the network server through an ISP as shown in 
Figure 1 . The subscriber may employ a personal computer with a 
modem and web browser software. Once access is gained to the 
network server, a log on screen for gaining access to the system 
may be presented to the subscriber. Through this display screen 
(not shown) , a subscriber may enter an user I.D. and password. 
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Once a logon is complete, a user may be presented an 
interactive screen display such as that shown in Figure 8 . In 
interactive screen display 20, a number of dialog boxes are 
provided through which a siibscriber may either enter additional 
information or activate other functions of the system. Included 
in the screen display may be descriptive information for the 
subscriber such as the subscriber country 122 or the time zone 
within which the subscriber lives 124 . The subscriber may edit 
this information using the dialog boxes shown. Personalized 
information for establishing icon type and destination addresses 
viewed and amended through dialog box 126. Through use of a pull 
down menu, an entire listing of telephone nxombers and other 
communications information may be stored for a particular 
subscriber. Through this dialog box, the subscriber may amend 
their own personalized information. 

With regards to entering routing information into the 
system, a number of functions for this purpose may be initiated 
through screen display 20. Upon selection of the enter date- 
based routing button 128, a subscriber is provided with a display 
screen through which date-based routing information may be 
entered. Selections may also be made of the enter time-of-day 
base routing button 130 or the enter pager unavailability 
schedule button 132 . 
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Interactive screen display 140 is disclosed in Figure 9. 
Through this screen display, a subscriber may enter customized 
information for date-based routing. Through dialog boxes 142 and 
144, the subscriber may define the type of device and the 
destination address for which the date-based routing will apply. 
Presented in these boxes may be any of the destination addresses 
listed in dialog box 120 of Figure 8. Returning again to Fig. 9, 
dialog box 146 provides for the entry and amendment of 
communications information for the date-based table. Colxunns are 
provided in the dialog box for entering a particular date of 
travel 148, the country which is to be visited 150, the time zone 
of the country to be visited 152, the routing address 54 to which 
incoming calls will be routed as well as the routing address 
type 156. Through the rows 158, the subscriber enters the 
necessary information corresponding with the columns . A number 
of pull down menus are provided in the dialog box 146 for 
entering or viewing certain types of information. In order to 
add particular row for entry of information, a subscriber may 
select the add-a-row button 162, which provides for another 
entry. When the entry or amendment of information is complete, 
the subscriber may select the "OK" button 160 and the information 
will be entered in the system. 

Disclosed in Fig. 10 is a screen display 170 which provides 
for the presentation and amendments of information related to 
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time-o£-day based routing. As with the date-based table, dialog 
boxes are also included in screen display 170 for entering the 
subscriber's country, the time zone, the destination type and 
destination address. Also, included in the display graphic 170 
is a dialog box 172 , which provides for the entry of routing 
information based on time of day. Columns included in the dialog 
box include day 174, time interval 176, routing address 178, and 
routing address type 180. As can be seen in row 182, the 
subscriber may select a pull down menu in the day column 174 to 
select a particular day for which the routing information may be 
entered. In column 176, the time interval in which the routing 
information will apply may be entered. The destination address 
to which the call will be routed is listed in 178 and the type of 
address for this destination is described in 180. 

In order to add additional information, the subscriber may 
select the add-a-row button 86. Once the desired information or 
amendments are complete, the subscriber may then select the "OK" 
button 184 for entry of this information into the system. 

Finally, the display graphic 190 for presenting and amending 
information with regards to the pager unavailability schedule is 
disclosed in Figure 11. Through the display graphic 190, a 
subscriber may enter information about the times of day or days 
in which pages will not be received. As with the above-described 
display graphics, dialog boxes are included in the display 
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graphic 190 for entry of subscriber country, time zone, 
destination type, and destination address. Also included is a 
dialog box 192, which provides for the entry of information 
related to the routing of pages . Included in this display 
graphic are row 194, which provides for the selection of a 
particular day during the week in which the routing information 
will apply, and a time interval colximn 196, which designates the 
times within the selected day within which pages will not be 
received. As can be seen in row 198, a subscriber may employ a 
pull down menu in order to select a particular day of the week . 
Then in the time interval column 196, the particular time 
interval in which pages will not be routed to the subscriber is 
provided. To add additional information, the subscriber may 
select the add-a-row button 198. When all the routing 
information or amendments are complete, the subscriber may then 
select the "OK" button 200 to enter the information into the 
system. 

Once the information has been entered into the system, 
tables are created or updated and the system may use the 
information stored in the relational tables in the manner 
described above. According to the system described herein, the 
subscriber may access the information at any time and provide 
additional routing information. The system may be further 
prograimned to delete routing information after the date in which 
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the routing information was applicable has passed or after a 
predetermined period. 

The foregoing description of the present invention has been 
presented for purposes of illustration and description. 
Furthermore, the description is not intended to limit the 
invention to the form disclosed herein. Consequently , variations 
and modifications commensurate with the above teachings, and the 
skill or knowledge of the relevant are, within the scope of the 
present invention. The embodiments described hereinabove are 
further intended to explain best modes known for practicing the 
invention and to enable others skilled in the art to utilize the 
invention in such, or other, embodiments and with various 
modifications required by the particular applications or uses of 
the present invention. It is intended that the appended claims 
be construed to include alternative embodiments to the extent 
peirmitted by the prior art. 
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